Biochemical characterization of human umbilical vein endothelial cell membrane bound acetylcholinesterase.
Acetylcholinesterase is an enzyme whose best-known function is to hydrolyze the neurotransmitter acetylcholine. Acetylcholinesterase is expressed in several noncholinergic tissues. Accordingly, we report for the first time the identification of acetylcholinesterase in human umbilical cord vein endothelial cells. Here we further performed an electrophoretic and biochemical characterization of this enzyme, using protein extracts obtained by solubilization of human endothelial cell membranes with Triton X-100. These extracts were analyzed under polyacrylamide gel electrophoresis in the presence of Triton X-100 and under nondenaturing conditions, followed by specific staining for cholinesterase or acetylcholinesterase activity. The gels revealed one enzymatically active acetylcholinesterase band in the extracts that disappeared when staining was performed in the presence of eserine (an acetylcholinesterase inhibitor). Performing western blotting with the C-terminal anti-acetylcholinesterase IgG, we identified a single protein band of approximately 70 kDa, the molecular mass characteristic of the human monomeric form of acetylcholinesterase. The western blotting with the N-terminal anti-acetylcholinesterase IgG antibody revealed a double band around 66-70 kDa. Using the Ellman's method to measure the cholinesterase activity in human umbilical vein endothelial cells, regarding its substrate specificity, we confirmed the existence of an acetylcholinesterase enzyme. Our studies revealed a predominance of acetylcholinesterase over other cholinesterases in human endothelial cells. In conclusion, we have demonstrated the existence of a membrane-bound acetylcholinesterase in human endothelial cells. In future studies, we will investigate the role of this protein in the endothelial vascular system.